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(54) Video microscope 

(57) Described in this invention is a microscope that 
can examine a specimen of an anisotropic property 
regardless of the specimen being thin or thick, i.e., 
opaque or transparent. The video microscope includes 
a first light guide for a transmission method; a first polar- 
izer tor partially polarizing the light from the first iight 
source, arranged beneath a stage on which a specimen 
is placed; a second light guide for reflection method; a 
second polarizer for partially polarizing the light from the 
second light source, provided in the second light guide; 
a lens assembly admitting the polarized light from the 
first or second polarizer and including an objective, an 
analyzer, and a compensating plate; a beam splitter for 
reflecting the polarized light from the second polarizer to 
an object provided in the lens assembly; a CCD mount 
in which CCD is provided, mounted on the lens assem- 
bly; and a means for adjusting the height and focus. 
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Description 

The invention relates to a video microscope which 
can obtain an image by a transmission method and/or a 
reflection method, and which achieves an easy exami- 
nation by mounting a freely rotatable polarizer and an 
analyzer. 

A microscope is a device that examines a specimen 
by creating a magnif ied image of an object, and a polar- 
ization microscope is used for examining a specimen 
which has an anisotropic property. A polarization micro- 
scope employs a transmission method and the specimen 
should be thin so that light can pass through it 

FIG. 5 shows a conventional polarization micro- 
scope including a base plate 100 for foundation in which 
a light source 120, a collector lens 122, and a reflecting 
plate 124 are provided; an arm 102 erected from the 
base plate, having a focus control device 110; a lens 
assembly 106 supported by the arm 102 and having an 
eyepiece 104, a prism 112, a compensating plate 114, 
an analyzer 115, and an objective 1 16; and a stage 108 
for placing a specimen thereon, in which a polarizer 1 18 
is provided. 

The polarized image of the specimen is picked up in 
the eyepiece by the working of the polarizer 1 18 and the 
analyzer 115. : 

. . ■ But the above conventional polarization microscope 
has a limit that it can only examine a very thin or trans- 
parent specimen, i.e., a specimen through which light 
can pass. , ''\[ . 

An object of the invention is to provide a microscope 
that can examine a specimen which has an anisotropic 
property regardless of the specimen being thin or thick, 
i.e., opaque or transparent. 

Another object of the invention is to provide a micro^ 
scope that can perform an easy examination. 

By the above objects, the invention provides a video 
microscope, which employs a reflection method as well 
as a transmission method, including a first light guide for 
a transmission method; a first polarizer for partially polar- 
izing the light from the first light source, arranged 
beneath a stage on which a specimen is placed; a sec- 
ond light guide for a reflection method; a second polar- 
izer for partially polarizing the light from the second light 
source, provided in the second light guide; a lens assem- 
bly admitting the polarized light from the first or second 
polarizer and including an objective, analyzer, and a 
compensating plate; a beam splitter for reflecting the 
polarized light from the second polarizer to an object pro- 
. vided in the lens assembly; a CCD mount in which CCD 
is provided, mounted on the fens assembly; and a means 
for adjusting the height and focus. 

The invention is described in detail with reference to 
the drawings. 

Fig. 1 is a schematic view showing the constitution 
of the microscope according to a preferred embod- 
iment of the invention; 



FIG. 2 is a partially cross-sectional view of a lens 
assembly in FIG. 1; 

FIG. 3 is a partially cross-sectional view of a second 
fight guide in FIG. 1; 
5 FIG. 4 is a partially cross-sectional view of a stage 
in FIG. 1 ; and 

FIG. 5 is a view showing a conventional microscope. 

Now, a preferred embodiment of the invention is 
w described with reference to the drawings. 

Referring to FIG. 1, there is a stand 16 which 
includes a base 12 for foundation and an arm 14 erected 
from the base. A height adjustment means 18 and a 
focus adjusting means 20 are provided for the arm 14 
15 and a charge coupled device (CCD) mount 22 is 
mounted on the focus adjusting means 20. 

A lens assembly 24 is assembled to the CCD mount 
22 beneath the CCD mount and a second light guide 26 
is combined (in FIG. 1 it is shown as separated) at one 
20 side of the lens assembly for examining a specimen by 
a reflection method. 

A stage 28 is located on the base and beneath the 
lens assembly for placing the specimen thereon. 

The height adjusting means 18 includes a first slider 
25 30 through which the arm 14 passes upwardly and a 
knob 31 threaded to the first slider 30 which passes 
through the first slider to contact with the arm 14. The 
' % height is adjusted by tightening and loosening the knob 
31 to fix and to loosen the first slider 30 to the arm 14, 
30 respectively. 

• The focus adjusting means 20 includes a second 
slider 32 slidably mounted on the first slider 30 by a dove- 
tail method and a focusing knob 34 mounted on the first 
slider 30. 

35 The second slider 32 can be moved upwardly or 
downwardly to adjust the focus in accordance with the 
revolution of the focusing knob 34 by means of, for exam- 
ple, rack and pinion. ' 

The CCD 22 mounted on the second slide 32 works 
.40 as a screen on which an image is thrown by the lenses:, 
. A lens assembly 24 includes, as shown in FIG. 2, an 
outer cylinder 35; a rotatable cylinder 36 rotatably fitted 
to the outer cylinder; an analyzer 39; a compensating 
plate 41 ; a holder 38 for holding the analyzer 39 and the 

45 compensating plate 41 mounted on the rotatable cylinder 
36, as a result, the analyzer being rotated in accordance 
with the rotation of the rotatable cylinder 36; a beam split- 
ter case 46 combined with the outer cylinder 35 at the 
lower end of the outer cylinder and having a hollow hole 

so 44 being internally screwed for a second light guide 26; 
a beam splitter 42 for reflecting a polarized light from the 
second light guide to the specimen, provided in the beam 
- ; splitter case 46; and an objective 40 mounted on the 
lower part of the beam splitter case. 

55 For example, as shown in FIG. 2. there is a hollow 
spac at one side of the outer cylinder to expose the 
rotatable cylinder and there is a knurling at the exposed 
. portion of the rotatable cylinder, by which the rotation of 
the rotatable cylinder is easily achieved. 
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The second light guide 26 is assembled to the hollow 
hole 44 for examining the specimen by the reflection 
method and includes, as shown in FIG. 3, a connection 
cylinder 48. peripheral surface thereof being screwed for 
being threaded to the beam splitter case through the hol- 
low hole 44; a polarizer 50; a lens 49; and a rotatable 
cylinder 52, on which the polarizer 50 and the lens 49 
arefixedly mounted, rotatablyfittedtotheconnectioncyt- 
inder 48. as a result, the polarizer being rotated in 
accordance with the rotation of the rotatable cylinder 52. 

Through the rear portion 51 of the second light guide 
26, a light is transmitted from a light source (not shown) 
to the lens 49 for collecting the light and the light is par- 
tially polarized in the polarizer 50. then is transmitted to 
the beam splitter 42. 

The stage 28 has a structure that a polarizer and a 
first light guide are provided in the central part of the 
stage and can rotate the polarizer. The light from the first 
light guide is partially polarized in the polarizer, then is 
transmitted to the lens assembly 24. 

For example, as shown in FIG. 4, the stage 28 
includes a spacer 56 fixedly mounted on the base 1 2 and 
having a hollow hole at the central part of the spacer; a . 
lower plate 60 fixedly mounted on the spacer 56 and hav- 
ing a hollow hole at the central part of the lower plate; a 
polarizer 58 placed on the lower plate 60 and at the cen- 
tral part of the stage; a rotatable plate 62 covering the 
outer surfaces of the spacer 56 and the lower plate 60 
and rotatably mounted on the spacer 56 and the lower 
plate 60; and an upper plate 64 fixedly mounted on the 
rotatable plate 62, having a hollow hole at the central part 
of the upper plate and the polarizer 58 being fixedly 
mounted on the central part of the upper plate. 

The polarizer 58 rotates as the rotatable plate 62 is 
rotated. 

In the base 12, the first light guide 66 for the trans- 
mission method and a rfef lector 68 are provided. 

The light guide 66 is also connected toa lightsource 
(not shown) and transmits the light from the light source 
to the polarizer 58. 

In the reflection method, the polarized light in the 
polarizer 50 is reflected to the specimen by the beam 
splitter 42. 

In the transmission method, the light from the first 
light guide 66 in the base 1 2 is transmitted to the polarizer 
58 to partially polarize the light. Then the light passes 
through the specimen. 

The light polarized by the above transmission 
method or reflection method is picked up by the objective 
40 and is transmitted through the analyzer 39 and the 
compensating plate 41 to the CCD 22. 

Accordingly, a user can examine the specimen by 
the transmission method and/or reflection method and 
can handle the polarizer and the analyzer easily by rotat- 
ing the rotatable plate and the rotatable cylinder, respec- 
tively. 



Claims 

1 . A video microscope comprising: 

a first light guide for a transmission method; 
5 a first polarizer for partially polarizing the light 

from a first light source, and being arranged beneath 
a stage for receiving a specimen; 

a second light guide for a reflection method; 
a second polarizer for partially polarizing the 
10 light from a second light source, and being provided 
in the second light guide; 

a lens assembly arranged for admitting polar- 
ized light from the first or second polarizer and 
including an objective, an analyzer, and a comperi- 
75 sating plate; 

a beam splitter, arranged for reflecting the 
polarized light from the second polarizer to a speci- 
men on the stage, and being provided in the lens 
assembly; 

20 a CCD mount provided with a CCD and 

, mounted on the lens assembly; and . 

. means for adjusting the focus of the lens 
• , assembly. 



25 . 2. A video microscope as claimed in claim 1 , wherein 
the lens assembly comprises: 
an outer cylinder; 

a rotatable cylinder rotatably fitted to the 
outer cylinder; 
30 an analyzer; 

a compensating plate; 

a holder for holding the analyzer and the com- 
pensating plate mounted on the rotatable cylinder 
for rotation of the analyzer in accordance with the 
35: rotation of the rotatable cylinder; 

a beam splitter case combined with the outer 
cylinder at the lower end of the outer cylinder and 
having an aperture for receiving the second light 
guide; 

40 a beam splitter provided in the beam splitter 

case for reflecting polarized light from the second 
light guide to the specimen; and 

an objective mounted on the lower part of the 
beam splitter case. 

45 

3. The video microscope according to claim 1 or 2, 
comprising an aperture in one side of the outer cyl- 
inder exposing the rotatable cylinder, the exposed 
portion of the rotatable cylinder being knurled to 

so facilitate rotation of the rotatable cylinder. 

4. A video microscope as claimed in claim 2 or .3 
wherein the second light guide comprises: 

a connection cylinder for connection to the 
55 . beam splitter case through the aperture therein; 
the second polarizer; 
a lens; and 

a rotatable cylinder, on which the polarizer 
and the lens are fixedly mounted, and which is rotat- 
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ably fitted to the connection cylinder, for rotation of 
the polarizer in accordance with the rotation of the 
rotatable cylinder. 

5. A video microscope as claimed in claim 4, wherein 5 
the aperture in the beam splitter case and the con- 
nection cylinder of the second light guide include 
cooperating screw-threads. 

6. A video microscope as claimed in any one of the pre- io 
ceding claims, in which the first polarizer and the first 
light guide are provided in the structure of the stage, 
the first polarizer being rotatable. 

7. A video microscope according to daim 6, wherein is 
the stage includes: 

a spacer fixedly mounted on a base and hav- 
ing an aperture at its central part; 

a lower plate fixedly mounted on the spacer 
and having an aperture at its central part; 20 
the first polarizer mounted on the lower plate 
; and at the central part of the stage; 
. \ \ •.. a rotatable plate surrounding the spacer and 
■ • ' . the lower plate and rotatably mounted on the spacer 
1 and the lower plate; and . 25 
an upper plate fixedly mounted on the rotat- 
able plate, having an aperture at the central part of 
the upper plate, the first polarizer being fixedly 
mounted on the central part of the upper plate. 

' ' • • 30 
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